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Abstract 

PROBLEM TO BE SOLVED: To obtain the subject new gene for production of an enzyme, comprising a 
gene having a specific base sequence and coding for a heat-resistant maltose phosphorylase 
phosphordyzing maltose and capable of providing trehalose which Is an agent for preventing drying of 
a protein. 

SOLUTION: This new gene comprises DNA composed of a base sequence represented by base 
numbers 182-2465 In a base sequence described in the formula or DNA hybridizing the DNA under 
stringent conditions and coding for recombinant heat-resistant maltose phosphorylase having the 
following enzymatic properties: The maltose phosphorylase reverslbly phpsphorofyzes amitose and has 
neariy 60-70 deg.C optimum temperature and exhibits about >==60% maximum activity in the range of 
50-70 deg.C and has >=80% activity after treating it at 60 deg.C for 15 min in 10 mM acetic acid buffer 
solution (pH 6.0) and has 6.0-7,0 optimum pH. 150,000-190^000 molecular weight (by gel pemieation 
method) artd 4.7-5.1 isoelectrBc point and is useful for inexpensive production, etc., of trehalose for 
protecting drying of protein, et6. 
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{57) iwm 

im^^m} iy.T^ ( a ) ( b > cod N A;&- /?>=5r 

#-^18 2-24 5 5-C^^tl--g»^Sffi^J:6-^^^DN 
A, 

(b) MMWrn (a) ;&-i^=5r-S»bNAi:XhU>'i^'x>' 
h V ^— If Sr a- b'-r^ D N A . 



# 



[ffl^JSl ] lUT^O ( a ) X«i ( b ) <7)D UA^^^^ 

#-t 1 8 2-2 4 5 5T'^^tl^^^il?0:«)^^^^ D N 
(b) J^SH^J (a) 7&>^>^-SDNAi::^hU>'i^'x>' 

(1) f^ffl 

-j:^^: 1 - 'J ^Ktcf^ffl^ii:^ 

( 2 ) mmnm^ 
(3) 

x:njS:x\ 5 or— 7 ox:co^X'mmiS^<r>^5 o% 

lOmMi^^®^ (PH6. 0) *T. 6 0^. 15 

(5) SlpH 
6. 0—7. 0. 

( 6 ) P H^^tt 
pH5. S-r-S- OT-^^o 

( 7 ) ^VS 

1 0 0 1 o^m(^ii\^T 10 0 * 

( 8 ) ^fi 
-1 977. 

(9) mn^ 

4. 7-5. 1. 

(10) ffi^l 

Hgc \^TmL<mmmm^fLh. 

1^. J^SS-^18 2-2 4 5 5T'^^iX-i»i^E?fJ*^^ 

/UXsp. RK-1 (PERM P-1 5044)"CS) 
1 X\mim 2 t^fd^c^fE^. 

imimsl ae^?5?*VN'-^;WXsp. RK-1 (FE 
RM P-1 5 044) C0S^fef4ci3fe<7)2, 6 5 5i^S 
«cOD N ABfj^-CJ)^lf*Jl4iEifci?^a^;i'<i?' 
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[ft^6] s p . RK-1 (FE 

RM P-15044) (DWS^^^)V^ — Xt^XtM; ^ 
— fcfSra- K-^-SaiK^^-CS>-g> 2 , 2 7 4i^S*r^0 
D N ABrM-T'db'S>am:a4fBSoami.<:5' 

[tg^7l K;?:^^— :6^'r5:^5 K'^^^r^-pRMP 

[ft^Jl 1 1 ] 1 0 tc^cT^ffim;!!^^^/!^ 

[S^12] ^^311 li^RiS^-'5 5-7 0t:. P 
H4. 5-8. OTfrhti^m^mi umcohu^^a 
-xxiiys -^/u-a-x- 1 - U ymcrmk-liW:. 

[0 00 1] ? 
[00 0 21 

im^<^ts,m hWNo-x{±. ?&^t/f. mm. m 

^:^i:3&-f^Sa®^C0l£^«^J (1^f^6 3-500 

5 6 2 ) h Lx<Dmmm^^^t ^tiX^-^^^m^mMT 

[00 03] ts^. hWNo-x ^i^ig-f--s>:«£t LT 
(i:. P^;5)-^coflia5S (1^^^5 - 292986). *e 
mirZXh^^ {1^^5-21 1882) 

:h:M±mmim. mmmt^zmm-c^^. 
i:jimf)^w^x^h^mcom^t^^mm^xhf)m<^j: 
0. ^mi>zmmThhtzib:k^^^zimm'tt^t^^ 

[0004] —If. h WNo-x^i@s-r^ wi» 
^j::fjmtLxwmm^^m^f^ti^^ -e^o-otL-c. ^ 

X7f:XJ}t V V— tfh h Wno— Xt^Xt^ U ^— 
$rfflV^/::|5l^RiEffi3!)^A'i> (#^^6 3-6 099 



(3) 
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[0 0 0 5] :iritX'(fZ^^tLX^^i>^f^h-:x7t^:^^- 

U^—^tLXi±. ^9Y^^^)VX - T'l/b'X ( Lac 
-t o b a c i 1 1 u s b r e v i s ) ATCC8 2 8 
7 (Agr. Biol. Chem. 37 (12) . 28 
13^28 19. \<^13) ^ 'y^Vf^^JV:^'^^^ 
yyi^:^zi ( Lactobacil 1 us s a n f r 
anc i SCO ) (It^l -9 1 7 7 8 ) . ^i?' ^>'^' 
^/WX • yi^t'X ( Lac t obac i I 1 u s b r 
e V i s ) DMS20 0 54. NCIB8836. 8 5 

6 1. 8 5 6 2. ^>'^'f';^>^ • ( La 

ctobaci 1 I us p 1 antarum ) DMS 

2 0 1 7 4. wcLmmmm4 e 2 8#. v-j-^^ju::^ 

• U^T^U ( La ctobaci 1 lus r e u t e 
r i ) DSM20 0 1 6. 5 b>'^'f'/^^ • yx/W;^ >- 
xJ-A ( Lactobaci 1 lus jf e r me n t 
urn ) DMS20052. J^bVTh3^y;^rXspe 
c . ( Streptococcus spec . ) Wd. 

mm^mA 6 2 4^. rnxmrnsm^ e 2 5^. wltm 
mmm4 6 2 6^. wamm^mA 62m {WJ^me 

d-54036) . :ri/>'^^^X ( P 1 e s 1 omo 
nas ) SH-3 5 (B*B^k^^. 69 
fil^) . 28. 1 99 5 ) . Tntr>r— ^'^^^'T^U^-^ * 
:7n'^7^>'5^b ( Prop i o n i b a c t e r i u 
m f r eude nre i ch i i ) KY4002. X 
y^xna y:^X ■ y^i^^'ry^^ t ( Ent e r oc 
oc c u s f a-e c i u m ) ATCC 10 541 (1# 
ffl^7-5 9 84) , :£.yr'ua^y;^X ■ t^x (Ejl 
terococcus hi r a e ) IF03181 
{B*ll^l:^^^, 70,773. 1996). o>f 
ay:xh y:^ • ^-fe>'-r6^ ( Leuconost 
o c mesenteroi des) ATCC1229 
1. y^hzi y:f;x ■ ^^f-X • 1^:/xxb- • 
X ( Lactococcus 1 a c t 1 s subs 
1 ac t i s ) I FOl 270 0 7 (mm^S-'2 
8 0 3 8 2) . TfUXrtJ^:^ 5^— • h U^yx ( Art 
h r o b a c t e- r c 1 t r e u s ) ATCC 116 
24. ^N'f-;UX • -^f— ( Bac i 1 lus 
c i r c u i a n s ) ATCC9'9 6 6. yixtVN'i^'T^ 
U'^A- sp. ( Brevi bacterium s 
p. ) AJ3 1 2 5. 3'j^^y<:^T-U^A -tfni-;;^ 
(Corynebacter ium x erosis) A 
TCC3 7 3. y^:!f-^<1y^'r^J^-^- sp- ( F 1 a V 
obacterium sp. )AJ2469. ^9^0 
3>v3»X • jU^^X ( Micrococcus 1 u t 



e u s ) ATCC 2 7 2. -^y^T ■ sp. ( Sera 
ti a sp. ) AJ 24 7 8. Xhl^rf-r-Y-lrX • 
:7^>-KtV>';^ ( S t r e p t omy c e s f 1 av 
ov i re ns) I F03 1 97. ^^yh't^X • ^ 
y h'J;^ ( Xanthomonas c amp e 
s t r i s ) AJ2784 (!^^^8 - 2 8 0 3 9 5 ) 

[0 0 0 6] Ztl^(0^}\^] — b'cOrt. 

b.^<f-;^X ' :n/fXATCC8 287 (Agr. Bi 
ol. Chem, 37 (12) . 28 13—28 19. 

1 973) . ^9Y):\^)Vy.'^yyyy-^y^^ (1$^ 

^1-9 1 7 78) . ri/x5r^-:^:^.SH-3 5 ( 
.g^t^^S. 69 (B^^iifl-^) , 28, 199 
5) . X,y^u::i vfiy.' br-IF03 181 ( B:*: 
H^k^^^. 70. 7 7 3. 1 99 6).rne;rx 
^'^^-r^/^A • :7n>f xv^^ t'KY4D0 2 (J. F 
ERM. BIOENG. , 82. 17 1. 1 9 9 6 ) T' 
S>^, CiXi^fiOPIgCO^^ttiis ^V^iOT^>5 0'C 

iaTh®<. -immm^^x^mth<n\t^^r:^^ 

[0007] -IKii. Z^WtcPSRflS-C^Sr^fd^ 
-^^ ^a?5S^ffiM^@W;0-^^;tsSJg{i5 5'Cmi<?j 

mm\t. -mff^\z\tmc:^'&<om.fitLi>^i:^Miiiy^h. 
[0 0 08] ^fz. iimmi.zmm^fx.hmm\±. 

[0009] Z<^m^J:mi^zm^. 2ts:^^*?>JiS^T' 

0 y-^t^ 5 SXZmLCO^xmm Lt 
^^mL^^^^Zt^KltiLfz (!|tre^9-3 778 
0) , 

[0010] L^^u^h^^. ztihcom±mumm(o± 

l-^ymiri^^z^mLXot^^t. 

itzmmL^f^fti^^^^'i^^t\i^owmtf^h->fc. ^com 
m^mm-hfzisbtfZitm^ii. Wi^mco^^mi:^ 

mm^m. X>y^>?;S. 36«°p (NTG (N-^^;U- 
N ■ -xha--N-xhoVi?^rx>?>') , EMS (X 



> 
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[00 11] ^Tt:. -r/P-h— bf^^.^-r 

ALT v^^^/W:5^--t>'v;u h-::^^Jn*^P-r^ C: t 
tcj; -:>T h WMu— x-^jS -:?^;i/r7— X- 1 - y ym<n 

[00 12] -e::T\ :^^M^^h. v;^'^-x7^x4^ 

m&^tii)K M^i)^<^mm.^n-yxmmLx^^h-^mt 

[0 0 1 3] -:6r. mmt. ±T^jmmwmm^fi 

'^mm&<rymm.^mKLx'i%hixhmnmmw^^wt 

[0014] ^z.x\ tf-f)^^mVizm.^. iMmmL'&n 
m^h ^ t . mi^^^m^ihA.rzmm^mmzk r^mm 

[00 15] 
[00 16] 



^^mL (#^^9-3 7 780#^$B) . #tc3c^m 
0±:^7^^^b*MU/::>'^'^;^'X s p . RK- 1 :;&^V^t[^ 
ttv;P h -X7^x:i^ U =y-^m^m^^Lfz Z. t 

;i?$5^-feV^-^^f£t-CVvi. (PERM P-15 
044) . 

[0017] ^Lx. mzm^^Ai^fz^M. *a»<?o 

s^i)-i^mmmi^'iF^M.-yn. mi^Ji^^mmLx. 
mmiw&m^imi'^zit{zx ^xmm<o^mm 

[0 0 18] mz. z:commti^^m^mm^hzb(.z 
^^^t. zti^mmLxhu^\u-x^mm:t6z. 
[0019] ^^h-h. ^%m\t. ar<^t^Kixh 

[0020] 1 ) tAT<7) (a) X\t (b) 

[002 1 ] ( a ) ie^Jat7)iE^i#^ 1 t3iE®c7)i^SE 

?ij<^rt. i^^^^ 1 8 2'-2 4 5 sxm^fth^mmn 

[002 2] (b) i^^lB^J (a) 7&-ib^-g»DNAi:X 

7}; y ^— »f ^ r?- H-r D N A , 
[0023] ( 1 ) f^ffl 

-7}vv-x^^m^\,zt\i'jym!rtmth. ^^^h^. y 

-xt ^/ua-x- 1 - y ymiiZ^m^-^h 
vyUh-xhyvS!^^^-^. 

[0024] (2)mw^m'& 

[0025] ( 3 ) ^mMJ^ 

-ryuh-x^ooy ym^mm^(r>m.mM^\te 0^0-7 o 

■'C'f'f 3ST\ 5 0 r — 7 0 rco®HT^^^Stt<50*5; 5 0 % 
[0 026] (4)^^^tt 

1 OmMSfl^ffi^g (PH6. 0 ) ^X\ 6 0^. 15 

(5) ^PH 
6. 0^-7. 0. 
[0027] ( 6 ) P H?c^tt 



(5) 
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pH5. 5-8. OTS^. 
[0028] ( 7 ) 5fevS 

C 0 0 2 9 ] ( 8 ) 

[0030] ( 9 ) 
4. 7-5. 1, 
[0031] (10) HI^J 

Hgc 1 2 T^L<mmmw^tii>. 

[00 3 2] ^Ci5. ±ieODNAttT. jiS^:3-H 

[00331 2) ( a ) is3mcomn^^i^zm&<^ 
^mw^ncon. ^^#-^1 s 2-2 4 5 sxm^tthm, 

C0T$> h±M 1 fS®<7)3HS^. 
[0034] 3 ) iff ^Mi>'N'f-;U-:^m*SM*5tW i> ^O:;?)^ 
y<f-;^Xsp. RK-1 (FERMP- 1 5 044) T 

hhAMl X\t 2 iztmcmmBFf-. 

[00351 4) ±IE 1 . 2X«i3 tCie^cO^e^^ 

[00361 5 ) MB^tf^^^^)^:^s p . RK- 1 
(PERM P-15044) (7>^^^mW^H i 

n d III -^^mmhxnfz 2,65 5mm^<^^ n a 

[00371 6 ) Jlfe^?E^>'^'^/^'X s p . RK- 1 
(PERM P- 1 5044 ) C7)iH#Eitt-7/I/h— 
Tt^U^-- fef^n-K-r-S,ite^^^'Cfc^2. 274^ 
^M<^ D N AffirM-C^) ^ JiiS4 leK^oa^i.^:?' ^ - . 
[00381 7) ^^^-7&>r5X^ H'^^^^'-pR 
.MPli*^7)LiO-C*-g»±IS4. 3X\tetm<n1&mt 

[00391 8) JiiH4. 5. b:^\ti\izmk<^mm 

[00401 9 ) ^®^«c:^^':^aTS>^±fS8E 

[0041 ] 10) jjssxii 9 i,zum<7ym^tm'S. 

[00421 11) iJEl Ottf^cT)]^^^;^ h- 

[00431 12 ) ±El ICO^^'5 5-7 0^0. 
PH4. 5-8. 0X^^t>tL^±lZlltm<7^V\y^^'O 



[00441 :^WnX^^O fx h y ^-i^'x > h^^ft^f 
yN^Cryr^^X-r-Sj tfi. l|]Sffi052-3tC^^fL:^c1f 

tCJ:0>'W:^yiS^^X-r-5»C:t$:l§-r. m 

mm2-3 ifZi^nh^^^ y y xmmx o 

[0045] 2tc%aB^^«[M;tB^M^'7^1^^--^^^^ '-^ 

[00461 -^{i:. ~*®C0D N A(i. ^^r;U;<^ y 

14) . ^14LfcDNA{^^^C;i^^T(f^Ct 
l^zX^. Lfdy^^f^ziytcoiL^mifZmM^^ (S^) « ci 

[00471 ^ZX\ M^:-^2aSc7)-2|s:^DNA 

^ffoztirzxo. ^coDNAm±i±. ^m^w.miizm 
^Lximm<^ii^m^m^i>x^^'^<. 

[00481 ZCOX o^2mcODNACOm<r>Z.^mcO^ 

-^^^ yy z<7>yfW:(iZXK^m^^ 

D N AcOHcOfflRtt* H^-^ <! ^ N-f r y -fe- 

[0 04 9]*^^{i. cn<7)J:a5:>'W:7'y ^-f-tf-i/- 
3>«tcJ:0. DNAcoe^^R^^^T^dLcT^-cS) 

[0 05 0 1 h^^t:\ *%0B^?^DNA{i. igSffi^J 
(a) 3^^^i^:&^DNAi:X^yy>-'x^'^^t^TTv^ 

[005 1 ] Z<^Ztii. *%HBiwi5V^T. >'N^X^J:/ 
-f-tf->'3>«tcj;0. DNA<?^ei^^lR|^^S:fi^=t^ 

ti>'^>f yy ;5^-fXL^rV^co-C. ^^^t^SS. ^JK:?&^'fiii^T 
g[p^i*<?^DNA7&^'Sff^ci;<t#^C^^^^tgi: 

[00521 t/;:3&-'-^i:. js^yur^-^- 

1i V/P- h — X;f.X7^ y ^— feftfO D N A X < #^ i 
[00 5 31 2ts:^B3oDNA3b^ X h y Vi^'xV h^:^ 



fmr^Ji^h-XTtiXt^^j^—^cT) ( 1 ) — ( 1 0 ) iOSf 
Sl-ffc^Wttft^ort^ f$fc: ( 3 ) c7) r^jg^j Six/ 

[00541 3js»^OD N A S: SStSfe^fc 
rt^X • sp. RK-ltt (PERM P-15044) 

10 0 5 61 gA«S8^ie^'<^' ^-b LT<±, P B R 
322, BluescriptI ISK ( + ) , pUC 
18, pCR2. 1, i?LEX, pJL3, pSWl, 
PSE280, PSE420, pHY300PLK^ 
T-^XS h''<;i?^'— ^Agt 1 1, AZAP^^r— 

PBR322, B 1 ue s c r 1 pt I I SK 
( + ) , pUClS, PKK223-3, XtXpCR 
2. l*i|KtT3)0, tt^-eSgK$-«rSKH±. pHY 
3 00PLKA<#IST*&, 

[00571 i,x\t. «r«s, wm. 

[00 581 It/i, 3{s:^{i, ia»i.fflfi»tt'T;Wf-X 

[00591 ^wR<mism.mi^m',zm\^h9(^ 
i&t LXM. smm. m/^t,zmt. 

[00 6 01 ^SiiLtJi-eyl^b-x, Xi7o-x. 

[00611 Lra, Jfrfkri'^-'^A, ^ 
'^rhy. wx^x, B#xdfx, a-^'Xx-f-T-'J 
(00 6 21 ftlfl|i^tL.tmJ>-iEr*3g:<^y'>A. U 
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^Ti>m<m&^m^i<eimz]^txmmi-i. 
[00631 mmt fr«?a**Sieffi (Si ^mim 
i>L< im^issfissm) ifii < , xaaf^ciiasus^ 
^is^«tjiLrv^s. ^«iaKtpH»4, ffiffl-ri* 

^{l^^l!frK:J:oT3E*>or<&*«, ffl»l 5-4 
[00641 w<0«<C LT^<?.ttZi^il%*'^*:^<0 

(oo6 5]Sfc:, z<7^msmmi'i^yim^o-? 

0-7 h ^5 7 -f -^m^(rism ■ mmfrtm-^izn 
■rztizx^, liiisas-i^s z t i}'x^ h . 

[00661 <RtC, *^ti, «l»iffiJ?ftffi'7A'V-X 

*x* y 5— fcssii^ h w^^-x:^X/^ 5— fe*<7> 

?^Tfcv;Uh-XfcyyKtL<J4yyi!J6fc5:, * 

>/;i.3-x - 1 - y >'K*KJt^-5:tFife*fi-irf * . 
[00671 d ic, mmr^mm^-^^ 

)VXmm. m:if^^lVy^sv. RK-1 (PERM 
p-15044) *3Rt0ffi!!fttt-7iW 1 — Xi};X* y 9— 

tt■7A'^-x!^x*y 5— z.ixim^^ximt 
(rmmtmrnnsL^iV' v -x!^x* y 9— tfi^pes-c^ & 

[00681 *3t. ffia;LWSM4-7';l^f-x*x*y9 
o~x<^)iSii*iJ|«®WfcS*¥ J: < mrfh ZttfiX^^ 

^cfcv^-c t , ^^■pstzmmfi&i) . 

[00691 IJLh. *ll«l±. *51H^^>*fifefc^ L 

x'i.ti^i>mfmt\'^-imbx^m^j:n^im-r&mit 



(7) 
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ho. 

[0070] liiT. ^wmz-:>\^xmmt^zmm^^ . 
[007 1] [1] il5^l^v/^^-x:^XT^y^— fe' 

p. RK - imi)^^m^^tLtzi:><:oTS>^ . ^(^mmit 

[0 0 7 2] vy^^-X;^^X7^y ^— tfSWi:. 

[0 0 7 3] lE#7S?gO. 4ml to. 5MyvK^:i^ 
y^®?K (pH6- 0) 0. 06ml. 2W/V%^ 
;H — XO. 6ml.^S7K0. 14ml€:il-&L. 6 
ox:. 15i^Kmtkl0^m<:oMMi^z2:-^XRJiti^:W± 
^•^w. actc. *!:oradS*^JLt?K?t?-^0. 0 2m 1 ^WR 
(^;^r7->^C I I hT7 

( 2 ) sa^ltMtt 

7xy— p— r.hD:7xy— 

v;^^-xla3^^t^^i^;^'3-xco^^'t5^^ 
t'm^^ix^i)-->ti (^1 ) o 

[1^1] 





1 0 0 


-f Vv;i/h-x 


2 


K 1/ ^^ D — ^ 


0 




0 




0 




2 




2 




0 


h-X 


0 


p-::>a7i::ii-a -D-^fn^h* 


0 




0 



(3) 

2 5mMU>'K;<?'J'>A ■ Ji>'Sag«vR (pH6. 

0) ^T^m^ (4 0'-8 5x:) T^jsB^-t^T^vrfcc: 

v/uh-xjDU yl6*»a5c?o^aS(i6 o-c- 
7 0 x:nj&v . 5 0 r — 7 0 X:<7)^-C#iSvgttiO*?J 5 



r?-;|a3miltm m) ) Sr3mlJnx. miaT'20 
5 0 5 nmr£7)®^^:JHBtJgfh 
^ffl^^TRjSSS+^O^/UiJ-XS^rail^L^o j^L^c 
:/;^r7-x«0*7:?-4. l^^t-l//mo l<50V;Ub— x^ 

[0 0 74] ^fz. 7fvX;t:y^-Hf"C$>-s><r h^ing-r 
-y>'ig^^L/c. 

[007 5] (l)f^ffl 

OT^O^ 1 X^^X o . -e;!^ b — X ^"spi^&tjt- jn y y 
-Vym^^L. ^;W'3-X^:>S-:^^/Wn-x-l- 

y yg^^cf^ffl^-e-s ^:#^;Po^y^h-xh y >m^^ 

OXi^lhin^tti mi) . 
[0 0 76] (4)^^^tt 

1 ommmmkmm ( p h 6 . o > ^^ct-^ y^^<- 
mx\ mimosa %i^xt<Dmi^^^Lti (m2) . 

[00 77] (5)M®PH 

25mmvywv^o^M. ■ 9x,ymmmm ipi^4. o 

-8. 0) i:25mMhyx^l!^«?S <PH7. 5- 
9. 0)^ffl^^raC2r^fo;t:^C:^. M3^pH(i:6. 

0 — 7. 0'r'S)-:>7t: (03 ) . 
[0 0 7 8] (6) pH^^tt 

1 00mMy>'K;^?y^A • ^X>^^^ (pH4. 
0—8. 0) tl 0 0mMhyxfeBSSS?ffi (pH7. 

5—9. 0) ^m^^x 4:^0X2 4mm^ y^j^^~ h 
^pnx(^m^m^^:m^hf:itzh. pH5. 5 

-8. OX^^'h-:>fz (124) . 
[0079] ( 7 ) 3fevS 

10 ox:. 1 o^HcoHngfen 0 o%^^^g^^o 
[0080] ( 8 ) 

Superdex200ps (7 r^t-'^v'T 

h->fz. 

[0081 1 s D syvum^^tci: 0 . 

7. 57J-9. 577t-fco7t. 
[0082] ( 9 ) ^m^. 

J: 0 . ^l^l^9y)^9%}:.<7ymm 

[00831 (10) 



(8) 



10-262683 



lmMc7)HgC 1 2 'C9 9%. Z n S O4 T'3 7%c0^g 
[fl2] 





^n^^ (9^) 


FeCL B 


9 4 




10 0 




111 


trau 1 1 


10 1 




a DO 


6a (0B> a 


1 0 0 


ZaSO* 


6 3 


CuS04 


9 1 


HgCU 


1 


EDTA-2Na 


1 0 0 




-ft 9 4 


DTT 


1 0 1 


PCMB 


2 0 




10 0 


*1 mM 



(11) N^T^ywmi 

[0 0 84 3 [2] ifiSffi-ey^b-^^^^^T^U^-Hf 

:^wn^h\±. (11) coN3t^r^y^E^Jt- 

. • s p . R K- 1 1*iO§^f*D N A7&> 

^HUftttV/l^ h-XT^X:^ 'J ^—tf€r 3- K-r^ D N A 

[00851 t-f . s p . RK- 11*cofflf*J; 

DNA^iaSL. C:i7)S^f<£DNASr^>^ri/-bi: 

ffi?iJ#-^2(c^'rv;l/h-x4^X7^ y ^— hfcON* 
3|gOl5S?-i^8#@cor5ySlid^JtcS-:?^. 5 ' - AT 
GTAYTAYAAYCG I CT I TTYGA-3 * S. 
T^5 ' -ATGTAYTAYAAYAGRTTRTTY 
GA'3 *'C'a$tl^id^J*^:tUrf57V:rf'FS:^^ 
>fv— hLT. PCR^^ToTt:. ^L7t:l^4 0 0*gS 
^(7)DNARj^-$:r^X^ H^:7:5'-P UC 1 St^ffA 

-lfcON*ffl;(?*^>5#@<^Ar gmS:n-Hf ^3 8 1 
J^MODNABrJt^mSlt^. 



[0086] ^^X\ mz^ dcODNABf^irSrrn-y 
tL-C.Hind III.BamH I.Pstl. 

Sal I . E G o R I m<r^^m\m^x'wmLfz 

h^5. *^;2, 5 0 0i^^(^H i nd II I-TOIffD 
NABf^t^O-^ffll^tt^^t^c^^or. C:^35Br>Tr<50J^Sffi^(J$: 
>f >'ys;-XPCRSttc:i:orMWL;C:o :i<^mxVfzW. 
mW.n<^ 3 * WtcSJRRPSB s t P I ^iE^J:^-'^ai 
•^flfz^tt^^. S^*DNA$:©JIS^Bs t 

p irfljBff^, ±iaoH i nd I I i-wbtdnak 

>Vi:l^:Ktw. >r y>'N-XPCRaCc:J;-:>T. $^4. 00 
0 ^m^cn^ B s t P I -BIBfBf A'C7)^^iS?dcO««fS:ff 
o/::. 3aS£ODNABTJtt^7)^^ie^JM«f^mi:D. H 

^^'r^c:h3??>T't/::. -?-i^iS5"I^ffi^J#-^3tc^ 

[00 87] [3] SMi.Bffee'7;^h-X7^X;?^U 

— tf^zJ-H-r-S^DNAiJ5^J(:7)^46aH>'±S[l 6 
^g;^^i^^0ii^a5 * -TTGGTGCAGGATGCC 
CTTCA-3 ""C^S'?l--S:tUrfif^U::t^Kh. *l 

ihnK^T^i 8 QmMBti^^<7mn<^Ty^^y:m. 

^J5 * -AAACTGCAGGCGGATGTCATA 
ACCATTGT-3 ' X^^iXh:^^) 
^y'y^-^-bLX. mracO^*DNA^T-vru- 
hi:L7t:PCRS:frVv BIStt-^yUh-XT^XT^y ^- 
-t:1img^^^Ol!}2, 7 0 0^1E^iODNABf>^^ 

PSSt;^, e:ix^T^x^ K^:^5^-pCR2. itc^ 
A^-i^BVLX. FpRMP l€:f^ 

^iy^BI NVaF * (endAl, recAl, h 
sdR17 (r-K, m+K) ^ supE44, 
thi--l, gyrA, relAl. <^80 lacZ 
AM 1 5A ( 1 ac Z YA-a r gF) , d e oR+ , 

F ' ) flc^ASr^rW mwm^ixtf^m^MP 1 

[ 0 0 8 8 ] . ±iBcOjfE^®^m#:4»cOfflmi.^^ 

HpRMP liC:^A^fLTV^^*^2. 7 0 Oi^S^t 
cODNABfM-^OSSii?iJc7>J^S:tT-:>7t:, ^CO^«t±. 

;i^X:^ y 5 — CO D N Am.n<^W3m^ 3 C7) 1 5 0 6 — 

4 1 5 sh-^'t-s^t^&^iifsstL/::. 

[0089] ^Cl-C. JBfiE^:^]^®RPM I 

."try^Thy2%, SSx:arXl%. i?^;U3'-X0. 5 
NaC 1 0. 5%. MgS04 0. 05%^*^-^ 

-&^*ifi(pH7. 0 ) *!;3 1 ^ AixTjsam. ^^ra 
mmLtzTy^i^'jy^M^^ i oomg/ 1 tc^^ J: 



(9) 



WS^l 0-262683 



dt:»SnU> 5'Ct Lt:^k, 8^31^2 V/v 

%*gf@LT, SSX:. pH6. 5~7. 5CfiM#L^ 

[00901 mmr^. mmt'^commm^fT^K 
^~-fe'vStt{±2 , 1 0 osnisym i t 
[0091] sgtc, 5?*sfi^3tc^fci3 0. z<msm 

[00921 *l%B^«5DSiJRiSJiB^V/P 
[00931 ( 1 ) f^ffl 

[00941 <2)SM!^iltt 

/I'h— -feafc'j^j— ^J^, v-jL— :?Q— p-r:^D 
^jcy— /P— a-^^iPav'K. p-r.hD7xy— iU- 

[00951 (3)wmmm 

2 5mMyyS?;>!rU'>A- :^x:yK^«?S (pH6. 
0) 4«T'#aiaK {4 0~8 5*C) "CKlSS^tti:; 

7 o'Cftisr. 5 or—? ox;<o«ffl-e«iSvgei^)*«?5 

0%KU:«-5^t3t. 
[00 9 61 (4)«SSStt 

10mMifiK««?S(pH6. 0) ^{CT-fy^Jt'^- 
S-C, «l«^<?)8 0%m:<O^«r^t3t. 
[00971 (5)SapH 

2 5mMy vSt^U-^A- ^'XVffilgajR (pH4- 0 
-8. 0) i:25mMhyxSil^«?« (PH7. 5~ 
9. 0) SrfflV^TKJE*^f-?/ii:i«. SapH«6. 
0—7, 0T'fc-5 7t. 

[00 981 (6 ) pH^tt 
1 0 0inMi;>'l!*U'^A • ^'XVSEgSjffi (pH4. 
0~8. 0) ill OOmMMJXSlEgSfaE (pH7. 
5—9. 0) *fflC-»T4X:r24^'f :^^JL>^— h 

«pH-r«0?6#ai±5ra!lSL3ti:Z:5. pH5. 5 
-8. O-C^E^-CA-^^. 

[00 99] (7)*?S 

1 0 0 -c, 1 ota-ocojigBiT' 1 0 o%^m-& . 

(01 001 (8) 



Supe rdex200pg (^r/l'-T'i^r ^<-<^^ 

[01011 tJt, sDsy;nis^(cJ:»3, 

7. 577-9. BUX'h'^'ti. 
[0 10 2] (9)^«^ 

S!i«*»4.^m^{i4 . 7-5. irft-^^t. 

[01031 (10) 

ImMOHgC I 2 "^9 9%. Z nS04 "C3 7%iO«S 

[0 104] ( 1 1 ) N5iasrsyK^ 

^A>'^—r^y^- r4 7 7AMj Sr«ffll.,T^^«fS:ff 
r>5ti:C:^\ «SJ»*«N5fiSgtca?«J##2tcSH-r5 

[01051 z.cn^xmmifSL'^n' h-x*;^.:j^ y 7 

-HfCOBSS-fk^^fltttfi. X'^lVT, • s p . RK- 1 £D 

i: I J{ j— art ■& t <?5-CS) ^ . 
[0106] ^oT, l?3*(?5«l^i.S5»5»«t'7yl'h-X 

p. RK- I <^^<r>ii<oTt>i>t wattle 

[0 1071 [4] hw>n-;3;xi4j8-i^;i^3-;^ 

-i-yyK<ossst 

KWND->?.X<±iS-:/;W3-X-l-U>'jK&SI 

[0108] c:<?5^fc:fflv><f>ixSaSft;lii}J!MSv;i.b 
-x*;^*U7— fe't tTt±. pH6. 0(7}mSWi.m 
UilOmUVymiV^J^- ^'XVgSSifS (PH 
6.0) 4»T. 5 0— 6 5"C«0».-v-fiXibH0iaKT. »i 
L<t45 5—6 5X:<7)\,^■ri^JD^me.T. niZ6 O-CT- 

1 5 '»fmmtmm<^ 8 o %^3Ub<ovSttS:*^& t <o 

[0 1091 *Jt. ::<ORJEt:fflv>SW?M4bWAD~ 




(10) 



[01101 Lit^L'^h. «3ttC«ipH6. OtO»g« 
(pH6. 0) 't'-C, 5 0~6 5'C<Ot.^i'ihj6M)>?aK 

6 ox;ti 5jmmmicmm(r>8 oxiUJcffxim^^ 

X^TT3^'~=i:y^^:^SK-l (PERM 
P- 1 4 5 6 7 ) *«iS^^&i^<SttN W>a-;^:;nxi-v 

C 0 1 1 1 1 m^hi^J^a-XTiiXTti^J ^—fe'lliasi 
[0112] -r/H — ^i; Lt!±-7>l'h-x^fc{±'7;w 

jsE«ci: Ltj±*. mmmmifimfhtii,. wmmt lx 
ammim, v>wsm&. ^^xymismi, •=^^^7 

[01131 ^«offifflfi{i-ot^-c«!^fc:$i»«^v> 
v/l-h-Xl gC>tLr*B3B4:t». 0. 1~50 

L < 1 ~2 omfi[flM-r«»wi«ffiFja-cS) 

«8K^V^*<. #C![<^)Jt-Cm« : 1 -. 5-5 : 1 . 
»^L<J±1 : 2~2 : lifmmrcibh, 

[ 0 1 1 4 1 U VK&tJf/* Jt«±'J 
CSfL-C.'^CSBlRti^fV^j!^. 0. 0 0 1~1^;K 
#ltL«i0. 0 0 5—0. 5f@FE;H!£ffl-rS<0**a3 
TAI.. i^S, 8f»iR*«Ui'K («) ?:#^r-tS«^<iife 

[01151 iERisms, mm^^^^^m^h 

>:.t%i\zw^imfhlt'^. #t L<{i5 5— 7 0X;, 
»*L<t±5 5-6 5X;. jetC»*U<«60-6 5X: 
•Cfrd. pHJi-««:4. 5—8. 0, iGFSt<»i5. 
0-6. 0-CtT^«^>A«3aS'C*'6. ±l2*ff-C+«-=5:V 

JS<iil?» 1-14 4i^-C»T-r«. . 
[01161 Sta5»T1^, R«JSE«?)JlB»t= i 

[0 1 1 71 i^:. *5KB{±, m9i^mmfm'7f\-h~ 



-X - 1 - y vK^fliS^s i: i>-c# & . 
[01181 ^(om^. ccoRietcfflv^^iisaifi^ts 

lSI»tt-v;bh'-x*XT^y9— tf, ^/H — X, *^ 
hV/Na-xm<o«^!:P«Ct'rfi'5C:i:*«-C 
saR^4■?;^^-xl g(;:stLro. 1— 50m 
fit, if*L<«i— 2 0#fi*«»aT«>-s.. 

[0 1 19lSjS5i&S, KIBpH. RflS^JihV^'ND 
-Xi©t<?9%^i:^{cU-rtT3C:i:*<T§&. 

^^k-^iHt-CiS -^';^3-x- 1 - y yK&#*c fc^f-e 
Its. 

[0 1201 

[0121] -^/i^h-XT^xjlty 9— tfJSftJi, W.T<r) 

[0122]SfiS:^L7t»^fflO. 4mli:0. 5 
MyvSl^'XVSSgWa (PH6. 0)0. 06inK 
2W/V%'?;Wh— XO. 6ml,ISS*0. 14ml 
S-S-^L. eo-c, 1 5^SJESklOiJ)ffltf5^{C<}:^ 

2 m t S:»JXL. ^^/l-a-X^^SBS^^/l^a-XC I I . 
-7^Xh»73-- (^^i^aCHi (») ) SrSmlJni, 
|ga-C2 0^HaRa5S-«:gi. SOSnm-COibtSS. 
:J«6Jt^*WV^-C«SSL. RJ6^M^<0^^/W3-XJIS- , 
^t/S. ^t7t:?'/V'3-X<0S*>^.l^rafc:l/^ni 

o 1 h-xSJn y ^^le^i-WUitS^^- 1 

[0123] 

[|g»Wi] 8Sv;^^-x*x*y^— tfcos^fli 
csiM£?9i-i] mmmt^rn. 

Af-/WXsp. RK-l (PERM P-15044) 

[0124] («^) 1 .1? y '^i^r h > 2 

-e/Wh-xi%*-*^^StS«l (PH7. 0) 10 
0 m 1 S 5 0 0 m 1 /N' •/ 77H*§ ^—y 5x;3fc:A 
121X:, 2 0t})-IS:=r-b:?'^-:?'aSL./ii,« 

(C, ^■C-f-zl'Xs p. RK-l$ria^SffiaL-« 5 5r: 
[01251 ^fi5 lcr>yT-J< y:J'-t=a«SiO*& 

i:pai£<7)«tifii^»3 1 iyjxxmmt, iftK*5 s'ct 

Lfc:^. «^f#?ff2V/V%$:«faL.. 55-0, pH 
6. 0—7. 0fc:fia$L^^>l 8^f^SUSH^«t 

[0 126] (SP^PS?) ^L:t^^i:8iBe«r4 
0~6 0%cofife«i^{;:=a-«.i-3}8f»L, 



9 



mm {pH6. 0) izmm^, mtismmicftLxm 

mffi/m 1 . ifvgtte 5mtiL/m I eOfflS^ 

s 1 om 1 f*yi. fsj. ■7;^:^'--fe^^Stt<o#fi[^l7/^^•^ 

[0 1271 H:^y^i'a-7hi^7y^'-) l Om 
M»i6^«}R (PH6. 0) CJ:ot^fl:t3tTSK 
ge J DEAEh-3--'WP6 5 0M («y— 
(ft) ) *SJ6^;<r7Atz. aS^^JSant. o~ 
0. 5MNaC l^±#iia£^3iBtCi-5t:«ttJL. *S 

[0128] (1>'/^Hfi^'ov^^'57-f-) 0. 2m 

NaC 1 *jg«t^:10raMiffiSa»S«E (PH6. 0) 
Cirjt^SSflsLJt, Superdex200pg;<?^ 

[0 12 93 (^fl^^'0-7h^^^7^-) 2 5mMb* 
X- h'JXlgSagS^ (pH7. 1 ) {Ci-oTW'fliL 
3t. Mono P HR5/2 0;<?5A (^r/l'Vv-r 

PH4. Ofc^L>tSiMgSa!Po 1 ybuf f e r 

[0 130] (*-f7^<r3jt»jr^"j;i'T5 Hy/ms^ 

[0131] CII»J«ll-2] 

mm 1 - 1 ■csissL«isv;i^h-;^*x* u 5— tr 

[0132] (Df^ffl 

|ISfi£«l-l-CM»tfcS58»5ga[0. 4ml to. 5 
M»jyK^'X>'SliS®SE (PH6. 0) 0. 06m K 
2W/V%-?;kh-X0. 6ml. ^S*0. 14ml 
&S^L. eCC. 6 04HS'^/l^h-;^^Rl©S-fif'5 
)t. RJKSil0^iaj{^«ga|tio-CKl5Sr*?Jh§*- .1 
<0Ri6f?±^>(?> 0 . 0 2ml ^«ffiL, ir";i'3— 
3S®@g^/l-a-xc I I -^Xhvzt- {W^msJM 
{») ) ^3mljfl;l. Sa-e2 O^jmiSiCS-tirJtm. 
50 5nm-r<?>®3fcffiSr4He*^2r«V^-CSaS&L.. R 




1) i^g^lO-262683 

[0 1 33] »|l^^0. 4ml to. 5M» 

g^a«t(pH6. 0) 0. 12mK 0. 5M/3-y 

n^a-x-i-vym- fisLTmmo. i2mU0. 

5U^>'n^:3y^X7mmo. 12ml, ^®*0. 4 4m 

0 2ml iim.L, ^^fl^o-xIfsmSM^Jl'^'-XC 1 

I— fxh'7a- (^(mmim (»> > srsmian 

X.. ^X2 0^i^m^». 50 5nm-CcO®3K 

fi$-^t^:. -ir, SJC»JtaiS-TSKg e 1 Am 

1 do80*^A (WV- (») ) Srffiv^fc?SKJRfl:^' 

h-xii^mt^Lt:. 

[01341 ^cr>tm, BU!Ki^±m.^comiyj}^3~x 

&b^'7A'h-xS.itmLi)^->t:, m-oX. 

(oi^mu, 3* { 1 ) x^^oiz, ^/i'}—xi:-Bmm 

->«.-l-UyK&*ffiL. ^^rt-a-Xfcja-^^^l-a- 

[0 13 51 (2)3l«#Stt 

( 1 ) o-7;t^h-xiJ-»Ra^a2:JaT<?5i.<0K:S§ 

:^3}-hW\0-X. 'fV'^/l'h-X, -teat':*— 

av-Ks p--ha7xy-;i'-/3-r/i'3i^l<t^ 

[0 13 6] (3) same 

^|g-7;P h-X*;:^:^ 'J 9-Hf{gttSr«mK (4 0- 

£O^tas{i6 0x;~7 0'Cf+j4r, sox;— 7ox:io 

iOTTfi3i}Stt<0**5 0%]2Ui3:*Lft: (®1 ) . 
[0 137] (4)ISs^tt 

«s?»i!sfa*««jas < 4 0-7 5r ) 1 stWS'f y 

^Lfci:w^>. eO-CJlMT, MJi^i080%JJLh<^« 
ttS-S^L-Jt 02) . 
[01381 (5)igapH 

v;wh-x*X7t?y9— fe-iSiS^^kfflv>*0. SMU 
ywti':cymm^(piie. 0)<^)ftb»3t, o. 5 

M y A • j?x>'Sg(tafaE(pH4. 0~8. 

0)t,L<li0. 5MhyxJSgE««« (pH7. 5~ 
9. 0) SrfflV>tRJtBSff-5fti:C'&> ©gpHtt6. 
0—7. OXh-yt: ms) . 



(12) 
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[0 1393 (6) pH^e^tt 
m^i^/l'h-^^^^X^}) 5— fe'B^S: 1 0 0 mM U 

K^sryiTA • ^'x>-iasfir?s (pH4. o-s. o)t 
ioomuhv^msmm(,pii7. 5-9. o)t 

TOSlKSttSra^U/ifci^, pH5. 5~8. OT 
^TJir.^ {04) . 
10 140] {?)*« 

S8S-7/v-b-x*:xjJ?U7— tfSaSSKSrlOOr, 10 

0 0%3i5fSL-Cv^/c. 
[0141] (8):)H=^JI 

Superdex200pg (7 r A-'^i^T 5i-7^ 
9 (It) ) iSrfflv>y;;y;l'r3S:J'QVh^<97-f-{;iJ: 

^SSr^i^>fc*S«> ftSSiBaRiOdHFdittl 57J-1 97T 

[0 142] *!t. SDSy;W^§!;;a;Sft{iJ:'), 

7. 573~9. 57j-C$)-r>t:. 
[0143] (9)^^ 

itlfifc&»^>1?^i±4 . 7—5. ITIi-^yS. 
[0 144] (10) fa^j 

Z^. HgCl2T99%. ZnSO* T3 7%iOMtt 

m.mij'M.(>tuz («2) . 

1014 51 ( 1 1 ) NjR4gr$ylS?« 
7^>f yi—yy-^— r4 7 7 aSj ir«ffitT4)-?fS:?T 

[0 1461 

[55KIW2] JfS-n- 
[SQfifiai2-l] ifefe«cDNAiOi|g| 
-■t?y'^rh>'l%, B!#xJf;:^0. 5%, NaC I 0. 
5%*-^#f^.Sm (pH7. 0) lOOinIi-500 
m 1 A•y7;^f^7 9;^a(cAi^, 12 it;, 2 0^5Ma5r 

-hi»U-r«aU3tt»<0C>'N'f-;i'Xsp. RK-lflc 
SrttSU, 5 5X;T14l^EniESfc3^t^, S'D 

^mtz^*)mmLi}-hmm-»mt. o. imedta 

e-fftfO. 1 5MNaC 1^ (pH8. 0) t::i^L 
3 7'C-C3 0^8^^A»t=Si: ^ L/iS. -SOX; 

•csojumw^Ltz. mm, i^sosto. imn 

aClS-^tfO. lMhU;^-HC IjgffiaE (pH9. 
0) S-jD;c.T6 0'Ct:*liaL3t. i^Sk, ImMEDT 



A^^tfl OmMhUX • HC laSRS (pH8. 0) 

;tfflSSfe#:DNA5r«»tL, ClitS:7 0%. 80%, 9 
OJ^x^'y-yi^c^-ixms^HSt^rtUfcf*, TEa 
®a[{ci««t;^:. .rmrRNas eA (v-^rv) ^20 

jug/m 1 t^r&iatCjH^., 3 7*C;-C3 0iJ-raR^$ 

eiv }^x:^'y-;^*apiT^tJt3fefe^^cDNA^:« 

BXU, 7 0%, 8 0%, 9 0%X^'>'-;l^fc:mm5 
^m^i^tfim, Img/ml fc^&idCTEi^ 

[0147] [|QftM2-2] 

— 3- Ff €. D N A<0 5 ' ® D N A»fr<50Ki# 
iE^^tCtJ{t&E?««^2 tCS^f ■7/1' h-X*;^* U 7 
— tf<7)N3f?Si(?> 1 *»^> 8#a<7?r 5 y g^JOM e t - 
Ty r — Ty r-Asn-Arg — Leu — Phe— A 
s pX'm$ilhmiHzmrS^ , 5 " -ATGTAYTA 
YAAYCGNCTNTTYGA-3 ' Rl^5 ' -AT 
GTAYTAYAAYAGRTTRTTYGA-3 ' T 

- 1 -e^ioilJtSSfef^D N A^-r ^'T'U— S i: LT G e 
neAmp PGR Reagent Kit wit;3 
hAmpliTaq DNA Polymerase 

(^3t(») ) S-fflV^-CPCR^tf-:./^. KJj^y^t^ 
tt, 9 3-CT2iMatoiaUfc^, 9 5X:fl:a^, 5 5X; 
Tlii-30&, 7 2'C-C3:8^-9-^:?'/l'i&3 0lHj»'?jg 
Lt:*>/?>, S»fc:7 2'C-Cl 5^)-fiRiiL:^. 

[0148] rj{fD~:^y;i'^a«)-c^tefc c^, 
*«;4 0 0««*tODN ABf>t*54:«LT:»«'>4 ii:*«¥iJHB 
Lrt:. <Itf)BrM-&DE 8 1 '<.->'<- (^yh^V) 5r« 
v>TT;<fD-;:^y;U*>^0JRt, T4.-}?y;><^— tfZttX 

itfSDNAW/^-^RTGpUClS Smal/ 
BAP + Ligase ( 7 r^U^s'T ) SrfflV^Tr^X 
5 K^^'rS'-pUCl StfOSma IgPffitCifAU^e. -f" 
LT, <10aSli.7-9>?.5FS3>lf7^>'b-b/I^E. c 
oli JMl 09 (^aji («t) ) 1 OOm 1 C3n 
*J^T(C3 05>®»aj^, 4 2'Cr4 5m!BS 

[01491 ni>tui:kmmir'hsmir^xs. msi 

L, C<?)7-9XSK*7^V7*^-h^L.T, y^Xi\i 
's.^^'-pUC 1 8iODNA^St:-fb^^flEfcJ:'3-f^ 
L3t:, 2Sa<0-&^U::f^^W=t-^KFP (5 '-G 
TTTTCCCAGTCACGACG-3 ' ) RV^RP 
(5 " -GAATTGTGAGCGGATAAC-3 
• ) &r9>f-?-tLT, 153^<?JRjnBS&frrPCRSrfT 
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v\ pUC18*=JfALJt:DNABf>^-cDJglB?f-5)t. K 
2. 5MNaC 1 ) 1 Jn^TSij-t, * 

A^iiSt^:. ^<?5DNA^f-vrV'-hi:L, PRI 
SM Dye Primer Cycle Seque 
nclng Ready Reaction Kit 

^'~?£fc: J: 0 D N AlSJt«0®3l£9^PStf 
DNAv— ^'X>^— 3 7 3A {App lied 
BlosystemS) T^mLX^Sm^^L 

gcOA r gmS: 3- H-r & 3 81 ^mM<r)D N Agf^^T 

10 150] [11166312-3] Bfi!6ttT^Wh--5^*^ 
*U 5-*f*3- H-f^DN A^tr-^DN ASf>T-<0 

ieMlgl|2-lt^lgtfc§!!fe*DNAiHi nd II 
I, BamH K Pst I, Sal I,EcoR 

t»«IL5^:DNA!RitSr»^fcJ:'?:^-^n>']^ 
Gene Screen Plus Hybridiz 
atlon Transfer Membrane (t* 
Aiity) {cH^tJt. 3l»P?2-2T-^3t3 81«^ 
«DNAKfr3&Randam Primer DNA 
Labeling K i t (SSS ) SrffiV^Jt^ 

fl£3 2 pxwmk. l9a-^-<o>-K±^^HSb3tDNA 
Bf>it Southern, E. M. ( J . Mo 

1. Biol.,. 98:503-517, 1975)t: 

m-ox^y^s-fyur^x^-tt:. mmi, sxss 

C, 1%SDS, io%WMi^^::^h'9y^ 0. Smg 
/m 1 -9-^rSaSDNA*»/b?t&SilR4'{CfeV^T. 6 5*C 
-C16~2 0W>^:/yrWX«:4fVK f<7)St2XS 

sc. i%sDs*>4.«:&^?fi«l'fe:Te5x:-c3 0^Ha 
tfOHf-f :?■;^T3©-^^ aymi^r^Lt:, 
[0151] ^ff^msk. mmmu i n d 1 1 1 xwn 

Ur^fig Ltci^ 2,50 0SS«<!5D N AKjt**^^-^ 

10 1521 ^^X\ ie»fi^2-2T1ffc3811ji^« 
«?)DNAJr^;551@affi5??rSfc:. 5 * -GATGGTC 
ACCGGAATAAGTCTCTTC-3 ' RX/S ' 
-GATAAAACCAGGGTTGGCTGGTGG 
A- 3 'X'm.^tlt:^Vrf^i^U:!f^\^Mh&X/MRi: 
{t^^&Lti, -U. ^fttt)NAS:H 1 nd III 
T-^^. DNA Ligation K i t (^gBa 

im ) *fflV^T9^y-i^3y*fT'o;tDNAS^>' 
ru— MLat^MR^T^-fT— fcLTGeneA 



mp XL PGR K i t dfi/-x;kv— ) SrM 

v^TPCR^fi^o^. RjE^i, 9 5x:r3r«isais 

9 5TCr3 0S!fS, 6 5'Ct84i^<7)-'?-'(:?/l'^3 
2lHiaOjgL-c:*><i>. mtc7 2-C-C12:5maiSL 

2,50 0«K«<^D N ABrtt-3&««l£fJ§iTJt<0T, r;<r 
n-xy;Pj:>3i«OPNA»f>^-$DE81'<.— C?-/ 
h-e^-) S:Mv>T«iasL;t. JAffiL/SDNAR^tlifi^ 
^SJ^KJ: o-c 5 0 Or- 1 0 0 OJeS*ttfO:;»v^ 3fc:/^^Bf 
^T-^tL-Jtl*, RTGpUClSSmal/BAP + Li 
gase {ytfU^i^T) ^f^\,'^XT^:P^^\^^i' 9— 
pUC18i50SmaIlsafc#AL:fe, -eLt:, CiOfi 
mLy'^7.^Yt:-3yy£^yV-*t)VEco\ i JMlO 

9 {^sk m) ) im\-^xi^mJiAiQ9\:MKi. 

[01531 »i=>tUi}ga«gfc*dSa*^'5.««li.7-5X 

7 ^' Wsj- h H F P2Stt^RPS:r9 V— i: LTHae* 2 
-2tRtRI£^f^TPCR&1t^fc. mmii^i^im 

Lfc. ^Lf, ZiODNAmfii-TyyU-htLXP 
RISMTM Dye Primer Cycle S 
e q u e n c i n gRe a d y Reaction K 

i t o^-^yxju-r-) S-fflv>ytm*9<;pRB^.ft?; 

DNAi^— ^'XV'*?-— 37 3A (App 1 i e d f 
Bi ©systems) -e^WL-CiS«i^JS:«t«L -V 

fc. ^Lfi^X(mmmt:^y^:x~i!^-yvhG^ 

ENETYX-MAC ( V7h'>xr-^ (fls) ) ^« 
ffiv^tSmt, «2, 5 0 0i^«<^DNABr>iO<S» 

{01541 iXC. C:o^L.!^:ffi?8<03 ■ ffl9Ca^>iX 

s»jisai3gB s t p I mm9&.&(7Mmmimiz^ - 

5 ' -GCGACAGAAAGATACATCGGCA 
CAG-3 '&t^5 ' -ATCTCCGGAAGTAA ■ 
CGAGGAACTTG-3 " f ^$*rS=«-y ::f Jf ^' U 
5rf-h'ML2at/fMR2^ft;!¥^«L3t. — ^T, ^f*c 
DNA^SI^^Bs t p I -eflJBfLfcm, ±afcPSi 
tZ'^-<y-'^3yLtil>NAif-y7'l^—h^ ML2a 
VM R 2 $• 1 LTIQifiW 2 - 2 1 |S3 tRJ^ 

ff^TPCRefT-j^t. m^^rnfu-xyju^ssmb 

LftibZ^i^A. 0 0 0*g«*t<0DNABr>^-**«ia3$*t 
5t. -tiT. Z<7m4, Q0O^mtcr>DNAmf^<rim 

->?.*;^jMJ9— <f$3— H-rSDNABtM-<03 ' sm. 
[01551 CI5SS092-4] ffl3ft;t,r9;^5 HpR 

MP 1 tmmmmmRMP i <^s^ 
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* U 7 -■ fe'Sr 3 - H-fS D N Affi5?<0^i&3 K :x±gS 1 
6 9mSEi!)^^(Omm5 ' -TTGCTGCAGGAT 
GCCCTTCA-3 " •C-fSS*tS:ty 
5MPi:, KjhnHvTSSI 8 0*^B7!»>'3<0ffi5«JcDT 
>-f-fey;^E9lJ5 ' -AAACTGCAGGCGGAT 
GTCATAACCATTGT-3 ' ■C^SttS^tUd' 

i?tJtSlfef<=DNASrx>'r^-ht 5MPi:3M 
P^r^^v-i: LrieteM2-2t^tRJK^-CP 
CRSSVn 2, 6 5 5iSi£j^<^DNA»fM-S'»3t. 

[0 1561C402. 6 5 5ig«*tiDDNAW>tS', O 
riginal TA Cloning Kit (In 
V i t r oge n ) ifflV^T, pCR2. ItC^^y— 
i'3>'m, :*B®INVaF' (endAl.recA 
1. hsdR17 (r-k, m+''), supE44. 
A-, thi-1, gyrA, relAI. *801a 
cZAMl 5A ( 1 acZYA-ar gF) , deoR 
+ . F* > t*^WSA*1fV^, 2. 6 5 5SSS*«DN 
AffWr*^;^i3i*tutffl^i.r7^ 5 P P RM P 1 (m 
5 ) S:*i-5J^M^fcfc]^ffiRlMP 1 it#3t. 

10 15 71 ±^flWg««ie:^«RMP 1 s c h 
erichia coli RMP 1 1 #SU (Sl£# 
^:FERM P-16 132) ,Xlga«J^#X^ 
Jjffi??^«il!BfCW9^3 ^12 QiZ^Vti. 

[0 1 58 J ^tX. »K«^ydl«RMP 1 Sr^SI 
L. ^S^><i>a«l;Lr7>^5HpRMPl$-ttaiL. 
«ALfc2, 6 5 5^^(?DDNA|»fr':^)Sa^J5iJ<^» 

•t. 

[01 591 ::<?5ffi?ij a;^^j2U./i2, 6 55aSS 
jt<?5D N AlRJt<^)JS«E?dtt . ISISM 2-3 Lt: 
iM«ttv;»^ h— 'J 7— tf<?5D N A^<OE5!l» 
^3<J51 506-4 1 6 0fc-§girr&C:i::i)S¥9^L.. « 

[01601 

J^i'hhVyhy^l. 6%, BtSi#:^l. 0%, Na 
CIO. 5%Sr-&*fS^% (pH7. 0) 100ml 
. $-5 0 0m 12 1'C. 2 0iMa 

:t-h^'W'-:/SarLn:m, ^iMfflt«:10mg/m 

iS«^2T#fe*tfcjeSK^ffiaRMP 1 S: 1 S^JFffl 
®U 3 7-C-Cl 6^ig!e^t?igSL:/l:t<^S:«l& 

[01611 Sfl:5 i«07r-j<>'^-K:5j?y'<.rb>' 
2%. ^xdfxi%, i^iva-:^o. 5%. NaCl 



0. 5%. MgSO^ 0. 0 5%S-&-*f4m« (pH 
7 . 0 ) *«;3 1 iMiXWMk, fibmmmLi::Ty 
tf i^*t8?SSr 1 0 0 mg/ 1 fcr^S J: d fcr^Dt, 

T. 3510, PH6. 5-7. 5 t:«^L=&*ff> 2 4^ 

[01621 ^m^rm, mm^^^m^m^mm 
xi^ioomit-mmLti^. lomummmm 

{pH6. 0) $:3 1JOi-C, SJKlOOml ^-eS^ 
-Hf^Sttli2 , 1 0 0*fi3l/m 1 V/W^-^iSttJi 

[0 1631 -eci-c, z<nmmmi:mtiHi-itm 
[0 1641 [iisfi«^3-2] mitrnm-^'i^h- 

||»fi»? 3 - 1 OSS Lstfflffti h 

,j 9— fefiOBfigfti^ii^ttiiSSij^ 1 - 2 i: mkiz UT 

[0 16 51 (l)f^ffl 

3-;^i:;3-^^;l^3-:->t-l-y>-SSr*^L, ^'/pn 

[0 16 61 {2)mmm^ 

/H — -tob'::!-— X. i^jt— rJ'O— p-hD7 

xy— /^-a-^';^^i'H. p-:iha7xy--/i^->3 

[0 1671 (3)mMiS& 
2 5 mM U >-K;>& y "^A ■ i^xyiaagjg ( p H 6 . 
0) tfT^-^iS (4 0~8 5*C) XmS^ittztZ 
^ , -^^p h -;^an y y »ii-)»KlStf51g»S«ti 6 o 
7 0'Cfta-c. 5 0x:-7 0x;oEBT«^«Stt«o*«;5 
0%JaJLS3^LJt. 

[01681 (4)^*^^ 

1 0 mummmm ( p h 6 . o ) <pizx^ >^a-<- 
bL, a^msfflstfcii^.. 6ox:'ri5*^ 

[0 1691 (5)MapH 

2 5mMy>'K;»y'>A - jrxy^gafar (pH4. 0 
-8. 0) fc2 5niMby;^i£lESffiSE (pH>. 5~ 
9. 0) S:m^TKiCS:ff-'^fc-'!>. 3aipH«6. 
0—7. OX'hr,tt, 
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{0 170] (6) pH^^tt 
1 0 0mMy>'K;^U':?A- ?'X>-iSg«?£ (pH4. 
0—8. 0) tl00mMh<JxmMSSmm(.pU7. 
5—9. 0) 2rfflv^-C4X:T'2 4I^IS'f ^'^i'^-h 
L, «-pH-C<^3S^F?SttS:ffl^Ljti:.I^, pH5. 5 
~8. 0t:'^^fc-5;t. 

[0 1711 (7) ife® 

10 0°C. 10^)-ia<?5Mft-C10 0%i^SLft;, 
10 1721 (S)r}H'ji 

Superdex200p« (^T/l^Vs^T ^Tt" 

^i^nynmsk, ^m^ff>»=f^i±i 5^-1 9 7jt 
[0 1731 ^fc, sDsyji-msmmtzx*), 

7. 5:^r— 9. STj-Cftofc. 
[0 1 741 <9) 

mS&)^(i>m^ti4. 7—5. Iffto;^. 
[01751 (lO)ffiWW 

lmM<7)HgC 1 2 -^9 9%. Z n SO4 T3 5%«0?SS 

[01761 (1 1 ) N5»cSr5yiffi9i| 

■f->f i'v— r 4 7 7 AM J LT^WS-tf 

^.2{C^t^5 yg^Sr* LTV>?t. 
[01771 Zc^mSUi^^. «^;e.®3»ttv;kh-.x.:}-> 

[0 1 781 

[^mi «s^;^.^8f?M4-7;^^-;^*x7^u7— fe* 

P^=if>^0. 12%, ilfU^rhyO. 4%, NaCl 
0. 2S^-^*rS^ife (PH7. 0) lOOmlSSO 
Oml/^'!'7/^##'7-f■\'— 77:^3tiAiX, 12 1 

• ::^-frD-9-— 5XSK-1 (PERM P-1 
4 56 7) H&^WSmL. 5 5*Ct=T16^fa«t 

[0 1 79] ^fts icoyT-j^^^tJ'-fcStSx^^i 
*'j'<.rh>'2%, hWNo-xi%Sr-fr^rr5*s 

«6(pH7. 0) #^3 i SrAixT^L, iaK&5 5X: 
tL/ca, aSH§3l«E2V/V%Sr^t, 5 St;, pH 
6. 0-7. 0tI«^L5r#^4 0B$JSffl§yS^SL. 

[01801 ^«»Tia, Jsis^sS'C^^Jfitci 



:?>'y^•^'®$:®^C•4^•^ltfc:j;-3^:m»fc, dftS: 1 OmM 

wmm^ ( p H 6 . 0 ) H tja«?Rtw*rL 

■C3^<&ffv». JS»ffl^2 2 omfi/in 1 fflM^Sr 2 
0ml #?t. 

(0 1811 [^0S4-2] T^Ph-XA^/^hWN 
SISSW4 - 1 tfci^^ h wyxn-X*X* 'J 7 

— «a^?ai:i^e93 - 1 xwrnLfcm^xM-^n^h 

[01821 RI5^«-7n'h-:^«K3 OW/W%, y 
^-SJiiiKl OmM. ffiP3R#lO#0L/gt5r&J:3t 

a^L, iti!8aifarcpH5. ocs^ufc. si&ie 
O'c-c4 8^iiifto3t. Rt5i?5#jt{ii ot}^raioot: 

1 Ami dosojir^A (my- (») ) , isssaer 

■feh- hUyp/* (7 6/24) . SSSao. 8ml/m 
i n. *9AiaK8 0'C, :SillS*ftf'Shodex (BS 

«jsx (m) ^mi^^h-thi^mm9u'7V'f=7 

^L^. l£Sv;l'b-x<^6 5%*«M'>'Na-.<. 
[01831 

[iittfifii5i. vv>^x:i-x-^-^w^,mf^'mm.<r),\ 

3 - v:^ — a - r 5 5 — tf Srf^fflS-eTti^-ffc 
Sfitcfe^J 0 If^T-o^-r-Y A ( y if^J)V'f A ^ xy N-'f :t, 
-f^rJ^hy-) i:/3-r5 7~-<f (:^jll«li («) )- 

0 W/W% , lai&a-a:^ 0 <0^7H— X*fift 8 O % ) 
tc, |JSte«?«4-lT^KL^fflSi.S'?/Wh-X7}t:^*.- 
y 7— tfaSSS7Si:Sli*0il4 - 2'Cll®St;^^<^;PX • 
:;^T'rn-9-~^7^9XSK-l (PERM P-1 4 
5 6 7) WND— ;^.7^;5(*y 9— JffflSi^ 

* •efL-eii®^4i' 1 g ^Jt 0 1 0 #ti(c^§ J: 5 t=:im 
i., y>i8«ffiiOmM(C'2r&J:5t=yi'K* 
y'5'A^iai.T, 6 0t;, pH5. 0r4 8«PSIKJC§ 

iicv^-ei ooxr-ei o^j-isjngKLTSBSSr^^s-* 
[01841 :^<r>wssmwmxm&h. ^^^y^ 

-:^-tf^a*#«;. C««j«*IQ*e3|4-3i:I^«(c 

^^JtO<?5»&li2?'/l'3-;^2. 8%, hWNO-A 
63. 2%, -r/Uh-:^2 0. 5%. hy:t-;^ 
5.1%, ^(^-^JVY^'idm^. 4%T*-5!t. 

[0 1851 sfc, KneaEfflttcE^^i-igafeoim 
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friat, 5 5X:ve^mjB^'±, acv^t-ioo'c-ci 
met, ^ :fy^ssimmvsiMLf^». msm5Q% 

[01861 Si5>tc:> ^:co^w^o-xS•iP*Bffl^*iR 

[01 881 

^/■<^fU:x.SMm . mzz-i^fUX sp. RK-1 (FE 
RM P-15044> AJfeeoj^Slft-r/l^ h-X;nx* 

< WkT^ S D N A SrfSi'ijS-CS^Tffin-C V ^ & . 

[0 1 891 z<oj:iiz. smtmfm^A^h- 



mmm^: i 

S?iJ<^3 ; 2 6 5 5 

^JO!®i: Genomi c DNA 



*?S9« : s p 

1S^: RK-1 



- 5* UTR 
^Rtfflg: 1. . 181 

!^&Srria^: CDS 

18 2. . 24 5 5 

^^lsss:^^L:t:^r^: e 

#at:*^^ : 3' UTR 
^mfiS: 2455. . 2655 

mit^Mttc:m: E 



TTGCTGCAGG ATGCCCTTCA ATTTTAGCCA TGATTGCCGG CTTTGCAGGT GCTAATATTA 60 
CTGTGCTATT GAGGATTCAA TCTTTAGQGA TACTTATTAT CATTGCATTT ATCHTrTTA 120 
GGACTAAGTT TTTATCAGAA GAAAGTATGA ATTAATCA6A TGTTGATGAG CAGCCCCTTT 180 
T ATG TAT TAC AAC AGG TTG TTT GAT GIG GAT GAA TGG ACA TTG AAG GCT 229 
Met Tyr Tyr Asn Arg Len Plie Asp Val Asp filu Trp Thr Leu Lys Ala 
15 10 15 

GCA CAG CTT GAC CGG CAA CAT ATT CGA GIG CAA GAA AQC CTC ACC TCT 
Ala Gin Leu Asp Arg Gltt His lie Arg Leu Glo Gin Ser Leu Thr Set 

20 25 30 

TTG GGT AAC GGC TAT ATG GCT ATC CGC GGC AAT TTT CAA GAG ACT TAT 



277 



S25 
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Leu (fly Asn 

35 

TCC QGT GAC 
Ser Gty Asp 
50 

GAT AAA ACC 
Aap Lys Thr 
65 

GGC AAA GTC 
Gty hys Val 

GAT CAG GAA 
Asp Gta Gltt 

CTA GAA CTT 
Leii Giu Leu 
115 

AAA GAG CCC 
Lys GU Pro 

130 
ATT CTT CAT 
He Val lis 
145 

GOA AAA CCG 
Gly Lys Pro 

AAA AAT GAA 
Lys Asn Glu 



Gly Tyr Met Giy Met 
40 

CGA ACC 
Gly Thr 

55 
TCC TCC 
Tro Trp 



CAT CAC CAA 
Bis Bi3 Cln 



kvg Gly Asn Phe Old Gin Thr Tyr 
45 

ATA TGG TAT CCC 
lie Trp Tyr Pro 



TAT ATT 
Tyr He 



AGG CTT GGC 
Arg Val Gly 
70 

ATC AAC GCT 
[1^ Asn Ala 
85 

GAA ATT GAT 
Glu He Asp 
lOO 

GAT ATG AAA 
Adp Met Lya 

GGA AAA ATG 
Gly Lys Met 

UA CAA ATT 
Lys Gin lie 
ISO 

GCT ACC ATC 
Ala Thr lie 
165 

GAC GCG AAT 
Asp Ala Asa 
180 



ATC AAC 
lie Asa 

CTA TTT 
Leu File 

AAA GCA 
Lys A1& 
UQ 
GTC AAA 
Val Lys 
135 

GCG GCT 
Ata Ala 

AAQ TTG 
Lys Leu 

TAT GAT 
Tyr Asp 



AAA ATC 
Us He 

CTT CTT 
Leu Val 
90 

ATT GAT 
He Asp 
105 

GIT TTG 
Val Leu 

ATT GAA 

He Glu 

ATC CGG 
He Arg 

ATG CCG 
Met Pro 
170 
GAG ATG 
GU Met 
185 



GCA GGG 
Ala Gly 
60 

GGT TAT 
Q\y Tyr 

75 
GGG TTA 
Gly Leu 

CAC CTT 
His Leu 

CGI CAC 
Arg His 

ATA TAT 

He Tyr 
140 

TTC CGT 

Fbe Arg 
155 

TAT TTG 

Tyr Leo 

TTT TGG 
Phe Trp 



CCG GAC 
Pro Asp 

CGT ATA 
Arg He 

GAA CAA 
Glu Gin 
110 
TCC TAC 
Ser Tyr 
US 

CGT TAC 
Arg Tyr 



TAC TTT 
Tyr Phe 
80 

TGG ATT 
Trp lie 

TTT CAA 
Phe Gin 

ATT GTC 
lie Val 

GGC ACC 
Gly Ser 



GCA ACG AAT CTT 
Ala Thr Asa Leu 

GAT GGA AAT GTA 
Asp Giy Asa Val 
175 

ACG GAC ATC CAT 
Thr Asp lie His 
190 



421 



469 



517 



565 



613 



6S1 



709 



757 
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TCC CAA 
Ser Clu 

AAC CCG 
Asn Fro 
210 
AGA ACG 
Arg Tbr 
225 

GAA €AA 
Glu Olii 

GAA AAA 

Gin hys 

nc TTA 
Leu Leu 

TAT GAA 

GAT AAA 
A9P tys 
305 

ATC CGC 
1 le Ar« 



GTG AAC 
Val Asa 
195 

TTC GGT 
Phe Gly 

GAT GCA 
hsp Ala 

ATT TAT 
lie Tyr 

ATT ATT 

lie lU 
260 

TCC CGT 

Ser Arg 
275 

GAA TTA 

Qiu Uu 

GCT GAT 
Ala Asp 

tTC AAT 
Phe Asn 



CCA AGA TTA AAC 
Pro Arg Lea Asa 



GAA AAC CGC 
Glu Lys Arg 

GTT CCC CGT 
Val Pro Arg 
215 

ATT TTC ACT 
He Leu Thr 

230 
GAA AAA GAG 
Glu Lys Glu 
245 

GCT GTT ACA 
Ala Val Thr 

GCG TAT GAA 
Ala Tyr GU 

TTC CAA GAA 
Pho Gin GU 

GTC CGT ATT 
Val Are lie 

310 
TTA TTC CAA 
Leu Ph© Gin 
325 

ATT GGT CCA 
He Gly Pro 



CCA GCT 
AJa Ala 

TTT ACT 
Pbe Thr 

ACC CAT 
Thr Hia 

TTA GCG 
Leu Gly 

ACA ACT 
Thr Scr 
265 
TTA C7.C 
Lou Lett 

CAC GCG 
Sis Ala 

GTT GGA 
Val Gly 

CTC TTT 
Leu fhe 

AAA CGT 
Lys Gly 



GTT ATT 
Val He 

GTT GCA 
Val Ala 

CAA GCA 
GU Ala 
233 
GAA AAC 
GU Aotl 
250 

AGA GAC 
Arg Asp 

GAC CAA 
Asp <;in 

GCA GCA 
Ala Ala 

GAT CCG 

A9P Pro 
315 

TCC ACC 

Ser Thr 
330 

TTT ACC 

Phe Thr 



ACG GAA 
Thr GU 
205 
GCT ACQ 
Ala Thr 
220 

AAC CCG 
Lya Pro 

GAA TCT 
Glu Ser 

TAT GAA 
Tyr Glu 

GCA TTA 
Ata Leu 

TGG CAA 

Trp GU 
300 

GAA GCA 

GU Ala 

TAT TAT 
Tyr Tyr 

GGT GAA 
Gly GU 



ACG ATT GAA 
Thr He GU 

ATG GGA T6C 
Met Gly Cys 

TTA TAT GCT 
Lea Tyr AU 
/240 

CTT CAC TVA 
Lea His Leu 

255 
AAA GAC CTA 
Lys GU Leu 
270 

GAA AGC GGG 
Glu Ser Gly 

AAA CGA TGG 
Lys Arg Trp 

CAG CAA GGC 
Gin GU Gly 
320 

GGA GAT GAT 
Gly Asp Asp 

335 
AAA TAC GGA 
Lys Tyr Gly 



805 



853 



»01 



34d 



997 



1045 



1098 



1141 



1189 



1237 
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340 345 350 

GOT 6CC ACT TAT TGG GAT ACG CAA GCG TAt GCT GTG CCG ATO TAT CTT 1285 
Gly Ala Tttr Tyr Trp Asp Thr GU Ala Tyr Ala Val Pro Met Tyr Uu 

365 3S0 365 

TCT GTC GCA tCT CCG GAA GTA ACG AGG AAC TTG CTG CTT TAG CGT TAG 1333 
Ser Val Ala Sor Pro Glu Val Thr Arg Asn Uti leu Iqu Tyr Arg Tyr 

370 375 580 

AAT CAT CTT CCG CAA GCT TAC GAA AAT GCG AAA AAA CTC GGG CTC AAA 1381 
Asa His Lett Pro GU Ala Tyr GIu Asn Ala Lya Lys Leu Gly Leu Lys 
385 390 395 400 

GOT GCT CTA TAT CCA ATG GTC ACA TTC ACA GGfi ATT GAA TGT CAC AAT 1429 
Gly Ala Leu Tyr Pro Met Val Tbr Phe Thr Gly lie Glu Cys Bis Asa 

405 410 415 

GAA TGG GAA ATA ACT TTT GAA GAA ATC CAC CGA AAT GGC GCA ATT GCC 1477 
Gla Trp GU He Tbr Pbe Glu Glp lie His Arg Asn Gly Ala He Ala 

420 425 430 

TAT GCG ATT TAT AAT TAT GTT AAT TAT ACC GGG GAl AAG GAG TAT ATT 1525 
Tyr Ala lie Tyr Asn Tyr Val Aaa Tyr Thr Gly Asp Lys Glu Tyr He 

435 440 445 

AAC CAA TAT CGA ATT GAT GTC CTA CTT GGG ATC AGC CGC TTT TTT GCC 1573 
Asa Gin Tyr Gly He Asp Val Leu Val Gly He Ser Arg Plie Phe Ala 

450 455 460 

GAC CGA CTT CAT TTC TCG CAA CCA AAG CAA AAA TAC ATG ATT CAT G6T 1621 
Asp Ars Val flis Pbe Ser Glu Arg Lys Gin Lys Tyr Met He Ulfl Gly 
465 470 475 480 

GTA ACT GCA CCG AAT GAA TAT GAA AAC AAT CTT AAC AAC AAC TCG TAT 1969 
Val Thr Gly Pra Asn Glu Tyr Glu Asa Asa Val Asa Asn Asn Trp Tyr 

485 490 495 

ACA AAC CGG ATT GCT GTC TGG ACG CTT AAA TTT ACA ATC GCA TCA CTC 1717 
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Thr Asn Arg tie Ala Yal Trp Thr Leo Lys Phe Thr lie Ma S^r Leu 

500 505 510 

GAT AAA. ATT CGA AAA CAT AAA AAA ACG GCG Clt AAT ATT ACG GAA AAA 1765 
Asp Lys lie Gly Lys Asp Lys Lys Thr Ala Leu ksn lie Thr Glu Lys 

515 520 525 

GAA CTG ACC CAA TGC CGT GAT ATT ATC GAC CGG ATG TAC TTT C€G TAT 1813 
Glu Lou Tbr CU Trp Arg Acp llo lie k»p Arg Hot Tyr Pli« Pro Tyr 

580 535 540 

GAT GAA AAA CTC GGT ATT TTT CTA CAA CAG GAT GGT TTT TTA GAC AAG 1861 
Asp Glu Lys Leu Gly lie Phe Lea Gla Gin Asp Gly Phe Leu A3P Lys 
545 550 555 560 

CCG ATT CAA CCG CTC ACT GCC ATA CCG AGA CAA GAT CTA CCA CTC AAC 1909 
Pro lie Gin Pro Val Ser Ala lie Pru Ar« Glu Asp Leu Pro Le« Asd 

565 570 575 

CAG CAT tCG TCT T6G GAC CGT ATT TtG CGT TCT TGC TAT ATT AAG CAC 1967 
GU flls Trp Ser Trp Asp Arg He Leu An Ser Cy:3 Tyr lie Lys Gin 

580 5B5 590 

GCC GAT GTA CTA CAA GGA TTT TAT TTC TTT AAT GAT CAG TTT ACA ATG 2005 
Ala Asp Val Leu Gin Gly Phe Tyr Phe Phe Asa Asp Glu Phe Ttr «el 

995 600 80S 

GAA GAG AAG CAC CGG CAT TTT GAA TTT TAC GAA CCG TTA ACC 6TC CAT 2053 
Gla Glu lys Gin Arg His Phe Gtu Phe Tyr Glu Pre Leu Thr Val Hia 

eiO 615 620 

CAA TCG ACT CTT TCC OCT TGT GTC CAT GCT ATT TTA CCT GCT CAA CTC 2101 
Gla Ser Ser Leu Ser Pro Cys Val His AU Ue Leu Ala Ala Glu Lea 
625 630 6^5 640 

ACG AAA GAG GAC AAA GCC GTG GAG CTG TAT AAA CGG ACA TCT CGC CTC 2149 
Arg Lys Glu Asp Lys Ala Val Glu Leu Tyr Lys Arg Thr Ser Arg Lea 
640 S45 650 660 
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GAT TTG GAT AAC TAT AAC CAT GAT ACA GAA GAG GGG CTG CAT ATT ACG 2197 
Asp Leti Asp Asn Tyr Asn His Asp Thr GU Asp Gly Leu His He Tfar 

665 670 67B 

TCG ATG ACC GGA AGT TGG CTC GCA ATC GTC CAT GGT TTT GCT GGG ATG 2^45 
Ser «et Thr Gly Ser Trp Leu Ala lie Val His Gly Phe Ala Gly Het 

680 685 690 

CGT ACG TTC AAT GAA ACA TTG TCT TTT GCC CCG TTT TTA CCA AAA ATT 2293 
Arg Thr Phe Asn Gin Thr Leu Ser Phe Ala Pro Phe Lea Pro Lys lie 

695 700 705 

TGG GAT GCG TAT GCA TTT AAA ATT AAT TAG CGG AAT COT CTC CTA GAA 2341 
Trp Asp Ala Tyr Ala Phe Lys lie Asti Tyr Arg Asn Arg. Leu Leu Glu 

710 715 720 

GTA AAA GTA AAC AAA AAG CAC GU ACG GTT TCC TTG CTT GAA GGG GAA 2389 
Val Lys Vai Asn Ly§ Lys His Val Thr Val Ser Leu Leu Glu Gly Glu 
725 730 735 740 

CCG CTC GAA TTA AAA CTA TTT GGG GAG CCT ATC TAT TTA ACA AAT ACC 2437 
Pro Leo Glu Leu Lys Leu Phe Gly GU Pro He Tyr Leu Thr Aso Thr 

745 750 755 

TAT ACG AAG GAG TAT GTG TGA TCTTGAT AGAATGCTGG AAAAAAGCAG 2485 
Tyr Thr Lys Glu Tyr Val 
760 

TTGTCTATCA AATTTATCCT CGCAGTTTCT ATGATACAAA CGGCCACGGA ATTGGTCATT 2545 
TGCAAGGAAT TATTGAAAAG CTGGATTATT TAAAAGAACT TGGCATTGAC TGTATTTGGA 2605 
TTAGTCCTGT GTACGACTCC CCACAGGATG ACAA1G6TTA TGACATCCGC 2655 

mcrm. : 1^ 

Met Tyr Tyr Asn Arg Leu Phe Asp Val Asp Glu Trp Thr Leu Lys Ala 

1 5 10 15 

Ala Gin Leu Asp 
20 

m^m^^s mmcr^^ : 5 9 s ? 
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i^OlBS: Ge n om i c DNA 



m, : RK-1 



T6ATTATTAT TTATCCATTG TTAAtTACCG mCCACAfiC TTTCAGGGAA GCGAATATtG 

TTTCTTTCCA GTTGGATtTA CATTCTAACT CGACGCTCGA tAATTTTCGC GAGCT6TTTA 

CAAATACGTT GTATAAAAAT TGCTATATAA ATACGCTCAT TATrCCAGTT GCCACAATGG 

TACTTCAAGT CGTAATTGTG ACGCTTGCCG GCTACACTTA CAGTCGTTAC C6TTTTAAGG 

GCAGGAAATA CAGCTTAGTC TTTTTCCTGA nATACAAAT GGTTCCAACG AT66CTGCAT 

TAACGCCATT CTACCTATTG GCAAACATTT TAAATGCCTT GGATACTTAC TGGTTTTTAA 

CGCTCCTTTA TGTCGGCGGC GGGATTCCAA TGAATACATG GCTGATGAAA GGATATTTTG 

ATACTGTACC GCCTGATTTG GATCAATCAG CAACAATC6A TCCTGCGCGG CATTTAAGAG 

TATTTTCGCA AATCGTCCTT CCGCTTGTAA AGCCGATGCT CGCCGTTCAA GCGCTTTGCG 



60 
120 
180 
240 
300 
360 
420 
480 
540 
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CATTTATGGG 7CCTTTCGGG GATTTCTTGr 
ATTTAACAGT TGCGCTTGGT CTGCAACAat 
CCTTGTTTGC TGCAGGTGCT TTTTTAGCCG 
TGCAAAAAAA CTTTGTGTCC GGACTGACTr 
TTGATGAATC TtriAAAAAG TCTGCaCTTA 
AACTATTTTG CAAATATATT TTCACCGGTA 
TGCTTGAAAA TTGCGCTCGT GTTTATTTTC 
TTATCTTTTG CTCGTACGCA AAGTtTTGAG 
CCGGTCAACA CCGGTTAT7C CGGCCCGGCT 
CAACCtCAAG CCTATGAATT GGTT€ACGGG 
GATTTTrCTG TTTCCGGTGA TCAGTATCAT 
GGTTTTrCAA AAAAACCGGC TGATGTfGAC 
CTATCCGCAA AArGACGCAC GAAAAAAAGT 
AGCAGA6GTC TGGTTTCAGC AATTCAAAGT 
GTTGeCCAtG CTCTTTTCAA GTAATPTTCT 
GT7GACAAAG TTnCAAGTT ACTCCGGTAT 
AATGTTTGCT GCAG6ATGCC CTTCAATTTT 
TATTACTGTG CtATTGACGA TTCAATCTTT 
TTTTAGGAGT AAGTTTTTAT CAGAAGAAAG 
CCTTTTMGT ATrACAACAG GTTGTrTGAT 
CTtGACCGGG AACATAlTCG ACTGCAAGAA 
GGTATGCGCG GCAAniTGA ACAGACTTAT 
GCAGGGATAT GGrATCCCGA TAAAACCAGG 
TACTTTGGCA AACICA7CAA CGCTATCAAC 
GAAGAAATIG ATC7A77TAr fGATCACCT7 
AAAGCAa77T TGCGTCACrC C7ACAmTC 
ATATATCG77 ACGGCAGCXT 7G7TCATAAA 
AATCTTGGAA AACCGGCTAC CA7CAAGTTG 
GAAGACGCGA ATTATGATGA GATGTrTTGG 



7AGCAAAATT 7TTGCTCAGG ACACCG6AAC 600 
7TATTTCCAA ICCAACTGAT CAAAAAG7GA 680 
CCCTGCCGAT 7TGTATmA 7TTTTGT7CC 720 
CCGGTGGCAC AAAAGCGTAG 7TAmTCCC 780 
7AGATGGAAC AGA7TCAAAG ATTTCC7CTC 840 
AAAATGTATC GCCACAGAGG AGATCTTOGT 906 
TTAAACGCTT GCC7GATTGC ACCGCTCTCA 960 
t7AGGAAAAA 7CATGCCAAA 7TTATA7GAA 1O20 ^. 
GTTAACATGA AGA7TAACAA TGGCAT7CTT 1080 
GATACAC77A TTTCCATTAA TGCAAACAAG 1140 
AAAAAAGTTG GATCATTATA AAAATGCACC 1200 
7GACGAAAAC CGGTTTGGC7 7T7CGGTACG 1260 
TCGTAGTGGA GACGACCTTC CCGCTTTTGC 1320 
CAACG7CATr CCG7TAATtT CAGGTTCCAf 1380 
TT7AATGGGT GCGCTGTCTC tTATACTTTG 1440 
CCAAACTTTr ATACAGGCAG CAACCATAAC 1500 
AGCCA7GATT GCCGGCtTTG CAGGTGC7AA 1560 Jt: 
AGGGAtACrr ATTAfCAW CATTTATCTT 1620 
TA7GAATTAA 7CA6ArGTTG AfGAGGAGGC 1680 £: 
GrGGATGAAT CGACArTGAA GGCTGCAac 1749 
ACCCTCACCT mtfiGGTAA C6GCTATATG 1800 
TCCGGIGACC ATCACCAAG6 AACCTATiTT 1860 
GnGGC7G6r GGAAAA7CGG TTATCCGGAC 1920 
CrtGTTGGGT 7ACGTA7ATG GATtGATCiG 1^80 
GAACAATTTC AACtAGAAC7 TGATATGAAA 2040 
AAACAGCCCC GAAAAATGGT CAAAATT6AA 2100 
CAAATTGCGG CTA7CCGGT7 CCG7GCAACG 2160 
ArGCCGTATT 7GGATGGAAA TGTAAAAiA7 2220 
ACGCACATCC ATTCCGAAGT GAACGAAiAG 2280 



(24) 



0--262683 



CCCGCAGCTG TTATTACGCA AACCATTGAA AACCCGTtCG GTGtTCCCCG TTTTACTGTT 2340 
GCACCTACGA TGGGATGCAG AACCGATfiCA ATTTTGACTA CCCATCAAOC AAAGCCGTTA 2400 
TA7GCTGAAC AAATTTAtGA AAAAGAGTTA 5GGGAAAACG AATCTCTtCA CTTAGAAAAA ^460 
ATIATTGCTG TTACAACAAG TAGACACTAt 3AAAAAGAGC TATTGTTATC CCGTGCGTAT 2520 
GAAITACTC^G ACCAAGCATT AGAAAGCGGG TATGAAGAAT TATTCCAAGA ACACGCGCCA 25S0 
GCAIGGCAAA AACGATGGGA TAAAGCTGAT STCCGTAtTG TTGGAGATCC GGAAGCACAG ^640 
CAACGCATCC GCTTCAATTT ATTCCAACTC TTTTCCACCT ATTATGGAGA TGATCCAAGA 2700 
TTAAACATTG GTCCAAAAGG TTTTACCGGT GAAAAAtACG 6AGGTGCCAC TtAtTOGGAT 2760 
ACCGAAGCGI ATGCTGTtGCC GAIGTATCTT TCTGTCGCAT CTCCGGAAGT AACGAGGAAC 2820 
TTCCTGCTT7 ACCGTTACAA TCATCTTCCG CAAGCriACG AAAAtGCGAA AAAACTCGGG 2880 
CTCAAAGGTG CTCTATATCC AA7GGTCACA TTCACACCGA TTGAATGTCA CAATGAAT6G 2940 
GAAATAACn TTGAAGAAAT CCACCGAAA7 GGCGCAATTG C6TATGCGA1 TTATAATTAt 3000 
GTTAATTAtA CCGGGGATAA GGAGTATATT AACCAA7ATG GAATTGAtOT CCTAGTtGGG 3060 
ATCAGCCGCT TTTTTGCCGA CCCAGTTCA7 TTCTCGCAAC GAAAGCAAAA ATACAtGATf 3120 
CA7CGTGTAA CTGGACCGAA TCAATATGAA AACAATCTTA ACAACAACTG GTATACAAAC 3180 
CGCATTGCTG TGTGGACGCT TAAATTtACA ATCGCA7CAG TCGATAAAA7 TGGAAAAGAT 3240 
AAAAAAACGG CGCTTAATAr TACGGAAAAA GAACTGACCC AA7GGCGTCA TATTA7CCAC 3300 
CGGAT6TAC7 TTCCGTATGA TGAAAAACTC GGrAT7TTTC TACAACAGGA TGGTTTTnA 3360 
GACAAGCCGA TTCAACCGGT CACTGCCATA CCGAGAGAAO A7C7ACCAC7 CAACCAGCAT 8420 
TGCtCrrCGC ACCGTATTTT GCCTTCTTGC TATATTAAGC AGGCCGATG7 ACTACAAGGA 3480 
TTT7ATTTC1 TTAATGATGA GTITACAAIG GAAGAGAAGC AGCGGCAT7T TGAATtTTAC S540 
GAACCGTTAA CCGTCCATGA A7CGAGrC77 TCCCC77GTG TtCATGCTA7 7TTAGC7GCT S600 
GAACfCAGGA AAGAGCACAA AGCGGTGGAC CTGTA7AAAC GCACATCTCC CCTCCATTTG 3660 
GATAACTATA ACCATCATAC AGAAGACCCC CTGCMATTA CCtCGATGAC CWAACTTGC 3720 
CtceCAATCG TCCATGGTTT TGCTGGGA7C CGTACGTTCA A7GAAACA7T GTCr777GCC 3780 
CCGTTTmC CAAAAATTTG GGATGCGTAT GCATTtAAAA TTAATTACCC GAATCGTrtC 3840 
CTAeAAG7AA AAGTAAACAA AAAGCACGTA ACGGT7TCCT TCCTTGAACG GGAACCGCTC SOOO 
GAATTAAAAC TATTTGGGGA GCCTATCTAT TtAACAAATA CC7ATACGAA GGAGTATGTG 3900 
TGA fCTTGAT AGAATCGTGG AAAAAAGCAG TTGTC7AtCA AATTtATCCT CGCAG7TTCT 4020 
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ATGATACAAA CGGCGACCGA ATTGGTGATT 
TAAAAGAACT TGGCATTGAC TGTATTTGGA 
ACAATGGTTA TGACATCCGC GACTACCGCA 
ACAtGGACCG GCTGCTTGCT GAGGCCCACG 
rCGTTAACCA TACATCTGAT GAACAmCT 
AATCCGTATC GCGATTTTTA TTTCTGGAAC 
AACTGGCqAT CCATGTTTTC CGGTTCCGCA 
TATTTGCATT ATTTTAGCAA GAAACAGCCT 
AAAGAAOTAT ATQATTTGAT GAAATACTGG 
GATGTTATCG GTTCTATTTC GAAATTTCTC 
CAAAAATACG 6TGTTGGCAA ATACCATGCA 
GAGATCAACC GTGAA6TGCT GTCAAAGTAT 
TCCGATGTTG AAATCGCCAA AATGTACACA 
TTCAACTTTG AACATATGGA TCTTGATACA 
TTGAAACCGT TCGATCTGAT TGAATTAAAG 
TCGGATACAG GATGGAATGC GTTAtATTTT 
CGTTGGGGAA ATGATACAAA CTACCGCATT 
CACCGCnAA AAGGAACGCC TTTTATTTAT 
AAGHAAAGT TAGCAGAATA TGAGGATATT 
GTGGAAAATC ATATTATGTC GGAGGACCAA 
GATAATGCAC GCACGCCGAT GCAGTGGGAC 
ACGCCATGGT TGAAGGTGAA ICCCCGTTAT 
GATGATCCGA ACTCGATTTT TTATTACTAT 
AATGTGTTTG TCGATGGAC6 GTATGGAATT 
GTATACGCGA GAAAATGAGT CGGAGAAATT 
GCTAAGmt GAAAAACCTG AGGGAAATTG 
GGAAAACA6T ACATTATTCC CCCGATACGA 
CGAGCCCTTC tTCCTGAAAT CATGACAGCA 
GCCAGCAAtr CTTCAATGTC ACATGrTGTT 
GCTGACGAAG TGCGAAATAA TTCTGCTAAA 

rCATACTAAA TATTGTATTA GTAAATCTAT 
GG6TGACATC AATTTG7GAA ACGTTTAATA 
CAGCCCCTCT TACACT7TCT ACGATCGGTT 



TGCAAGGAAT TATtCAAAAG CTGGATTATT 4080 
TTAGTCCTGT GTACGACTCC CCACAGGATG 4140 
ACAtTGArAA AATGHTGCG ACAAACGAAG 4200 
CACGGGGTAT TAAAGTAGTC ATGGACCTCG 4260 
GGTtTGCTGG AAAGCAGGAA GTCAAAAGAT 4320 
GATCCAAAGC CGGATGGTTC CCCGCCAAAT 4380 
TGGGAATATG ATGAAAAAAC CGGGCAATAC 4440 
GATTTAAATt GGGAAAATGA AAAAGTTCfiG 4500 
ATGCACAAAC CGCTCGAT6G CTGGCGAATG 4560 
GATTTTCCCG ATTATGAACT TCCTAA6GGC 4620 
AACGGtCCtC CTCTCCATGA GTTTATCCAA 4680 
GAf TGTATGA CTGTCG6TGA AGCAATCGGA 4740 
GGfGCCGACC GCCATGAACt GAACATGATT 4800 
ATGCCGGGCA CTTCGGCGGG GAAATGGGCA 4860 
CAAATACTC7 CCCQCTGGCA GTATGCACTT 4920 
GAAAACCACG ATCAGGCACG TGTCGTGTCG 4980 
GAG7GTGCCA AAGGGTTTGC AAGGATTTTA 5040 
CAACGGGAAG AAATCGGAAT GGTGAACGCT 5100 
GAAATACGAA ATGGCTACAG AGAACTTGTT 5180 
TnTTAACAC CCGTCAGGAA AAAGGGACGC 5220 
GACACTCCGC ATGCCGCCTT TA€AACtCCA &280 
CCGCAAATtA ACGTTACCAA AGCACTTGCT 6340 
CAATCGTTAA TTAAGTTGCG CCATACATAT 5400 
GnOTTACCA AATCATCCCT ACTTATACGT 6460 
GCTCATCGCC GCCAATATCA GCGAGCATAC 5520 
GGCCTTCTTG CTTGGAAACT ATGATGATAC 5580 
AGCTGCAAH TArXATATGG AGAAATGAAC 5640 
TGACGAAAGA GTGCAGGAGC TTCTCCCCAA 5700 ' 
CC7CAtTTA7 GAAGGGGACA GTGCGACGCC 5760 
CATCGTATTT AGATGTATTT CTGTGTTTTA 5820 
TCAAATAGTT TCGGTGCCCT CGAACAGTAG 5880 
AGTGGGCTGT TCTTGAAATG ATGACAGGAA 5940 
TCGGTTTAAT TAAATTA 5987 
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[02] 
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50 SO 70 



40 45 50 S5 60 as 7Q 
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4 'S 8 7 
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